Nitric Oxide-Mediated Resistance to Antitumor Photodynamic Therapy.
As an antitumor modality based on sensitizer photoexcitation by tumor-directed light, photodynamic therapy (PDT) has the advantage of being site-specific compared with conventional chemotherapy or radiotherapy. Like these other therapies, however, PDT is often limited by pre-existing or acquired resistance. One type of resistance, discovered in the author's laboratory, involves nitric oxide (NO) generated by inducible nitric oxide synthase (iNOS) in tumor cells. Using human breast, prostate and brain cancer cell lines, we have shown that iNOS is dramatically upregulated after a moderate PDT challenge sensitized by 5-aminolevulinic acid-induced protoporphyrin IX. The elevated NO not only elicited a greater resistance to cell photokilling, but also an increase in the growth and migration/invasion rate of surviving cells. Greater iNOS/NO-based resistance was also demonstrated at the in vivo level using a breast tumor xenograft model. More recent studies have shown that NO from PDT-targeted cells can stimulate a progrowth/promigration response in non-targeted bystander cells. These novel effects of NO, their negative impact on PDT efficacy and possible mitigation thereof by anti-iNOS/NO pharmacologic agents will be discussed.